Protein disulfide isomerase assisted protein folding in malaria parasites.
In eukaryotes, the formation of protein disulfide bonds among cysteine residues is mediated by protein disulfide isomerases and occurs in the highly oxidised environment of the endoplasmic reticulum. This process is poorly understood in malaria parasites. In this paper, we report the gene isolation, sequence and phylogenetic comparisons, protein structure and thioredoxin-domain analyses of nine protein disulfide isomerases-like molecules from five species of malaria parasites including Plasmodium falciparum and Plasmodium vivax (human), Plasmodium knowlesi (simian) and Plasmodium berghei and Plasmodium yoelii (murine). Four of the studied protein disulfide isomerases belong to P. falciparum malaria and have been named PfPDI-8, PfPDI-9, PfPDI-11 and PfPDI-14, based on their chromosomal location. Among these, PfPDI-8 bears the closest similarity to a prototype PDI molecule with two thioredoxin domains (containing CGHC active sites) and a C-terminal Endoplasmic reticulum retrieval signal, SEEL. PfPDI-8 is expressed during all stages of parasite life cycle and is highly conserved (82-96% identity at amino acid level) in the other four Plasmodium species studied. Detailed biochemical analysis of PfPDI-8 revealed that this molecule is a potent oxido-reductase enzyme that facilitated the disulfide-dependent conformational folding of EBA-175, a leading malaria vaccine candidate. These studies open the avenues to understand the process of protein folding and secretory pathway in malaria parasites that in turn might aid in the production of superior recombinant vaccines and provide novel drug targets.